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Abstrat
A new option of parameter onstraint is desribed for the reently proposed neutrino
mass formula involving primarily three free parameters. The option implies the vanishing
of a part of mass formula for the lowest mass neutrino, the part whih may  in an intuitive
model  be identied with its formal "intrinsi selfenergy". However, its atual mass
indued then by another part of mass formula is onsiderable. In this option, our neutrino
mass formula predits all three neutrino masses as m1 ∼ 2.5× 10
−3
eV, m2 ∼ 9.3× 10
−3
eV and m3 ∼ 5.0 × 10
−2
eV, when two experimental estimates ∆m221 ∼ 8.0 × 10
−5 eV2
and ∆m232 ∼ 2.4× 10
−3 eV2 are applied as an input.
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1. Introdution
In a reent paper [1℄, we have proposed a universal shape of empirial mass formula
for leptons and quarks. This shape has been somehow supported by an intuitive model
of formal intrinsi interations whih might work within leptons and quarks [2℄. Suh a
mass formula for three generations i = 1, 2, 3 of four kinds f = l, ν, u, d of fundamental
fermions reads:
mfi = µ
(f) ρi
(
N2i +
ε(f) − 1
N2i
− ξ(f)
)
. (1)
In the ase of ative neutrinos νi = ν1, ν2, ν3, this formula has been proposed for
neutrino Dira masses m
(D)
νi = m
(D)
ν1 , m
(D)
ν2 , m
(D)
ν3 , while the neutrino eetive masses mνi =
mν1 , mν2, mν3 are onjetured to be indued by a simple seesaw mehanism
mνi = −
m
(D) 2
νi
Mνi
= −
m
(D)
νi
ζ
> 0 (2)
with a very large parameter ζ ≡ Mνi/m
(D)
νi > 0 involving neutrino Majorana masses Mνi
assumed as proportional to m
(D)
νi . This has led to the proposal of neutrino mass formula
mνi = µ
(ν)
eff ρi
[
1−
1
ξ(ν)
(
N2i +
ε(ν) − 1
N2i
)]
, (3)
where
µ
(ν)
eff ≡
µ(ν)ξ(ν)
ζ
. (4)
In Eqs. (1) and (3), we use the notation
Ni = 1, 3, 5 , ρi =
1
29
,
4
29
,
24
29
(5)
(
∑
i ρi = 1), while µ
(f) > 0, ε(f) and ξ(f) > 0 denote three free parameters for any
kind f = l, ν, u, d of fundamental fermions (f = ν in the ase of Eq. (3)). These free
parameters are determined from three masses mfi = mf1 , mf2, mf3 for any f (if the masses
are known) or vie versa. Thus, there are no numerial preditions for the masses, unless
the free parameters are onstrained.
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In partiular, for the preisely known ase of harged leptons f = l it turns out that
ξ(l) = 1.771 × 10−3 = 1.8 × 10−3, so ξ(l) is small. Putting approximately ξ(l) = 0 as a
onstraint, we predit
mτ =
6
125
(351mµ − 136me) = 1776.80 MeV , (6)
lose to the experimental value mτ = 1776.99
+0.29
−0.26 MeV [3℄. Notie that in the ase of
ξ(l) = 0 we determine
µ(l) =
29(9mµ − 4me)
320
= 85.9924 MeV , ε(l) =
320me
9mµ − 4me
= 0.172329 . (7)
In Eqs. (6) and (7), the experimental values of me and mµ are used as an input.
2. New onstraint for neutrinos
In the present paper, we disuss for neutrinos the option, where ε(ν) = 0 is put as a
onstraint, at least approximately. In suh a ase, the neutrino mass formula (3) an be
rewritten as follows:
mν1 =
µ
(ν)
eff
29
,
mν2 =
µ
(ν)
eff
29
4
(
1−
1
ξ(ν)
80
9
)
,
mν3 =
µ
(ν)
eff
29
24
(
1−
1
ξ(ν)
624
25
)
, (8)
implying readily the neutrino mass sum rule
mν3 =
6
125
(351mν2 − 904mν1) . (9)
This is dierent from the mass sum rule (6) valid for harged leptons in the ase, where
ξ(l) = 0 is put approximately as a onstraint.
Due to Eq. (9), we an write
∆m232 +m
2
ν2
= m2ν3 =
(
6
125
)2
(351mν2 − 904mν1)
2 , (10)
2
where ∆m232 ≡ m
2
ν3
−m2ν2 = λ(m
2
ν2
−m2ν1) with λ ≡ ∆m
2
32/∆m
2
21 and ∆m
2
21 ≡ m
2
ν2
−m2ν1 .
Hene, for r ≡ mν1/mν2 , we obtain the following quadrati equation:
[
(904)2 +
(
125
6
)2
λ
]
r2 − 2 (351 · 904) r + (351)2 −
(
125
6
)2
(λ+ 1) = 0 . (11)
For the experimental estimates ∆m221 ∼ 8.0 × 10
−5 eV2 and ∆m232 ∼ 2.4 × 10
−3 eV2 [4℄
giving λ ∼ 30, two solutions to Eq. (11) are
r =
{
0.264 = 0.26
0.500 = 0.50
. (12)
Then, hoosing the smaller or larger of two solutions and making use of the experi-
mental ∆m221 and ∆m
2
32, we predit the neutrino masses
mν1 ≡
√
r2∆m221
1− r2
∼
{
2.45× 10−3 eV = 2.5× 10−3 eV
5.16× 10−3 eV = 5.2× 10−3 eV
,
mν2 ≡
√
∆m221
1− r2
∼
{
9.27× 10−3 eV = 9.3× 10−3 eV
10.3× 10−3 eV = 10× 10−3 eV
(13)
and
mν3 ≡
√
∆m232 +
∆m221
1− r2
∼
{
4.99× 10−2 eV = 5.0× 10−2 eV
5.01× 10−2 eV = 5.0× 10−2 eV
(14)
(the same value of mν3 follows, of ourse, from the mass sum rule (9)). Our atual
numerial predition is one of three values of mνi. From Eqs. (13) and (14) we get the
predition for the neutrino mass proportion
mν1 : mν2 : mν3 ∼
{
1 : 3.8 : 20 = 0.26 : 1 : 5.4 = 0.049 : 0.19 : 1
1 : 2.0 : 9.7 = 0.50 : 1 : 4.8 = 0.10 : 0.21 : 1
. (15)
Here, the preditions for neutrino masses are made possible by the imposed onstraint
ε(ν) = 0 and the input of experimental ∆m221 and ∆m
2
32. We an see that in the option
of ε(ν) = 0, the lowest neutrino mass mν1 is onsiderable versus mν2. Note that in this
option, from Eqs. (8) we also determine
µ
(ν)
eff = 29/mν1 ∼
{
7.1× 10−2 eV
15× 10−2 eV
,
1
ξ(ν)
=
9
80
(
1−
1
4r
)
∼
{
6.1× 10−3
56× 10−3
(16)
3
for the smaller or larger r.
3. Comparison of three options for neutrinos
In Ref. [1℄, we onsidered as examples also the options of two other onstraints,
ε(ν)/ξ(ν) = 1 and 1/ξ(ν) = 0. In the rst ase, the lowest neutrino mass mν1 vanishes.
In the seond, the ordering of 1 and 2 neutrino states is inverted, while the position of 3
neutrino state is normal.
A omparison of three dierent options of ε(ν) = 0, ε(ν)/ξ(ν) = 1 and 1/ξ(ν) = 0 an
be presented in the following listing:
ε(ν)/ξ(ν) 1/ξ(ν)(10−3) µ
(ν)
eff (10
−2 eV) mν1(10
−3 eV) mν2(10
−3 eV) mν3(10
−3 eV)
0 6.1 or 56 7.1 or 15 2.5 or 5.2 9.3 or 10 50 or 50
1 8.1 7.9 0 8.9 50
-8.8 0 4.5 15 12 51
Here, the experimental estimates |∆m221| ∼ 8.0 × 10
−5 eV2 and ∆m232 ∼ 2.4 × 10
−3 eV2
are applied as an input.
4. An intrinsi interpretation
It an be seen from the fundamental-fermion mass formula (1) that the parameter ε(f)
appears as a fator in the formal "intrinsi selfenergy"("intrinsi selnteration") of the
fermion f1 [2℄ i.e., in a formal intrinsi quantity whih may be identied with the rst
term in the mass formula of f1:
mf1 =
µ(f)
29
(
ε(f) − ξ(f)
)
. (17)
Then, the seond term may be interpreted as the formal "intrinsi binding energy" ("in-
trinsi binding interation") of the fermion f1 [2℄.
Thus, in the option of ε(ν) = 0, the formal "intrinsi selfenergy" vanishes for the lowest
mass neutrino ν1, implying that the nonzero Dira mass and eetive mass of ν1 are
m(D)ν1 = −
µ(ν)
29
ξ(ν) and mν1 =
µ
(ν)
eff
29
, (18)
respetively, where the latter of them is indued by the former via a simple version of the
seesaw mehanism (see Eqs. (2) and (3)).
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In ontrast, for the eletron e, being the lowest harged lepton l1, the formal "intrinsi
selfenergy" is nonzero, as
me =
µ(l)
29
(
ε(l) − ξ(l)
)
≃
µ(l)
29
ε(l) . (19)
Here, ε(l) = 0.172329 if ξ(l) = 1.771 × 10−3 = 1.8 × 10−3 is put approximately equal to
zero (see Eq. (7)).
The minimalization of formal "intrinsi selfenergy" (suggesting the vanishing of ε(ν),
at least approximately) is intuitively required for the lowest mass neutrino ν1, sine 
in the Standard Model  the ative neutrinos are as muh neutral (in gauge harges) as
possible. This may be an intuitive argument for the option of ε(ν) = 0. So, our neutrino
mass formula (3) involving primarily three free parameters seems to get a more realisti
struture, when the option of parameter onstraint ε(ν) = 0 is introdued (then, of ourse,
it beomes also numerially preditive for neutrino masses as involving now only two free
parameters).
5. Conlusions
Conluding, we have desribed in this paper the option of ε(ν) = 0 for the neutrino
mass formula (3) proposed previously in Ref. [1℄. The onstraint ε(ν) = 0 imposed on
the free parameter ε(ν), together with the input of experimental ∆m221 and ∆m
2
32, enables
us to predit from the mass formula (3) all three neutrino masses mν1, mν2 , mν3 and also
to determine two remaining free parameters µ
(ν)
eff and 1/ξ
(ν)
. In this option, the lowest
neutrino mass mν1 is onsiderable: mν1/mν2 ∼ 0.26 or 0.50, while mν2/mν3 ∼ 0.19 or
0.21 and mν3 ∼ 5.0 × 10
−2
eV in both ases, if ∆m221 ∼ 8.0 × 10
−5 eV2 and ∆m232 ∼
2.4× 10−3 eV2.
The vanishing of ε(ν) may be onneted with the vanishing of the formal "intrinsi
selfenergy" for the lowest mass neutrino ν1. Then, the atual nonzero mass of ν1 may be
interpreted as indued by the formal "intrinsi binding energy" of ν1 via a simple version
of the seesaw mehanism.
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